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PRESENT STATUS OF PROBLEMS OF BLOQD SUBSTITUTES.
THERAPY OF BURNS, AND RADIATION SICKNESS

Khirurgiya, No 9 . V. A. Agranenkq
Mosecow, Sep 55 Candidate of Medicsl Sciences

The 34th Plenary Session of the Scientific Council of the Central Qrder
of Lenin Instltute of Hematolowxy and Blocd Transfusion (TSOLIPK}, which took
place on 23-28 May 145%, summarized the ¥»3ults of work on problems involving
the use of' blood substitutes and connected with the therapy of burns and of
radiation sickness. Represeniatives of che widespread network of the blood
transfusion service, the chief zurpeons of the ministries of union republics,
merabers of krey and oblast health departments, and represeantatives of a mumter
of sclentific research and therapeutic institutions tonk part 1n the work of
the plenary session.

At five meetings devcied to the problen of blood substitutes, the clas-
sification and evaluation of availeble blood substitutes, together with the
wechanism of their action and “heir therapeutic effectiveness, were discussed.

In the program report given by Prof A. A. Bagdasarov, Corresponding Member
of the Academy of Medical Sciences USSR, the contemporary state of the problem
. of blood substitutes and the prospects of further developments in this field
’ vere outlined.

According to Bagdasarov, the blocd substi+utes which are available at pres.
ent can be subdivided into three basic groups: blood substitutes derived from
isogenic blood (plasma and serum): blood substitutes which c~ntain intact
proteln molecules obtained fron i erogenous blood (LS3, PKS, and Celloidal
Infusin TsIPK), as well as preparations relzted to them. such as protein hy-
drolisates representing products of the splitting of proteins (hydrolisate
L-103, protein hydrolisate TsOLIPK, and amincpeptide}; synthetic blood sub-
stitutes (substances of the type of dextran snd periston).

. Effective blood substitutes must first of all elininate hemodynamic
: disturbances, i.e., vraise and persiztently kzep at the necessary level the
blood pressure, pruserve the volume of cireulating blood, and ascure paren-
erd nutrition of the organiosm.

In a report by P cof A. N. Filatov, Corresponding Member Academy of Medicel
Sciences USSR, an evaluation of cwrrently available blood substitutes was given
and the conditions with which blood substitutes rmst comply &5 far as their de-
velopment and testing are concerned were discugsed.

In reports by Prof D. A. Arapov (_'l-ir»scow), Correspording Member of Medical
Seiences USSR, Prof N. W. Miloztanov =ad hig collaberators {Khur'wov), Prof
" N. I. Blinov (Leningrad), Prof T. A. Halivkin (Odessu), A.A. Chernyavskiy,

. and A. F. Cheremukhin (Gor'kiy), clinical dats were cited which have a borar-
irg on the investigation of the sction of tlood substitutes devived fram heter-
ogenous blood. These data indicatled thet such bloed substitules bave o zon-
siderable therapeutic effectiveness. Ffor instunce, Prof Milos  wiov reported
on the favorable effects obtained by him and his collaborntor. in the use of
Belen'kiy's therapeutic serum (LSB) and of BK-S in cases . . aumatic and sur-
glcal shock, in various diseases accompznicd by disturbances cf the hemodynamics
and in toxicoinfectious conditions acconpanied by lvpoproteinenia (burns , veri-
tonitls, intestinal obstruction, etc.), A number of serological fnvestiga-
tions have established that the therapeutic serum possesses antigenic properties
(precipiteinogen is present in it) and *hat it produces antibodies in the orgon-
ism of recipients. 4
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Prof D. A. Arapov, Corresponding Mewber of the Academy of Medieal Seilences
USSR, sumarized his own observations and data obtained from various therapeutic
institutions on the results of the clinical application of LSB. Arapov 1is of
the opinion that notwithstanding the rather strong tendency of this preparation
to produce reactions > 1t has proved tc be a very good liquid blood substitute
and agent for the parenteral Teeding of patients.

V. A. Agranenko and M. T. Nikolayeva pointed out the therapeutic effec-
v mess of LSB in operations carried out on organs o the thorax and of the
«bdomen. They stated that this serum has a favorable effect on the vascular
tonus and that it normalizes disturbances of hemodynamics, so ihet the applica-
tlon of whole blood could be curtailed in operations carried out in cavities
with 1ts ald. 1In the opinion of these investigators, it is advisable to combine
*a transfusion of LSB with a trensfusicn of blood whenever there are consider-
able blood losses end also whenever major operations are carried out on the
organs of the thorax.

However, although LSB has nany rositive qualities, experimental and clini-
cal observations have confirmed thet it exerts anaphylactogenic effects with
the result that post-transfusion reactions and complications of the anaphiylac-
tic type are or'tun ecncountern: sfter ins wse. v

Clinicel observations carried out by workers at the Central Institute of
Hematology en? Blood Transfusion (L. U. Pushkar' and A. I. Tarakanov) on the
application of LSB established that the reaction of natlents to intravenous
introduction of L3B, which arises becouse of the anaphylactingenic properties
of this serum, depends to a considerable extent on the initial condition of
the recipient, the nature of tlic pathological vrocess, the muber of trange
fusions which have been carricd out, the time which has elapsed between the
transfusions, and the method of administreation of the preperation. To vrevent
the occurrence of reactions and complications, these investigators consider it
advisable to use the drop niethod for the administration of LSB. They recommend
that the first five milliliters be not aduinistered at a rate greater than 30
drops per minute. Particulrr care must be taken in edministering this serum
to patients who have a heightened reactivity beeause of allerzic conditions,

. Basedow's disease, or gastre.ntectinal ulcers.

Clinical investigatons by Pushkar' and Tarakanov have shown that applica-
tion of anesthetics such as novacain, morphine, and dimedrol in connection
with the transfusicn of LSE does now n¢ert o noticeable effect as far as re-
duction of the incidence s: reactions and of the occurrence of these reactions
is concerned.

The Irequency of the incidence of reactions and complications following
“ranstusion of LSB 15 not unifors on the besis of & comparizon of deta ecousms—
nicated by different authors. Tils can be explained by drfe eces in the tiwe
erapsed between transfusions of LSB and the use of 4ilrerent socientisns for
transfusions.

M. L. Garfunkel' and L. A. Danilova (T-.:OLIPK) revorsed on the resulic of
an investigation of functional and morphological chances in aninels upca intro-
duction of heterogenous biood substitutes (LSB). Pa thological

B of the organs of animals killed at different tines have show
i administration of LSB brings ebout disturbances of blooi ¢

Mt

-t g ningle
vidation nd Lymph
circuletion which are cxpressed to a difrerent degre Sone dogs develap

necrotic changes in the liver and kidneys and a rezrticn in the tissues sur-

rounding these organs.
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G. P. Vinokurova, I. I. Zaretskiy, and I. A. Mikbaylova demonstraced that
changes in the functioning of the kidneys which proceed in two phases take
place after the trensfusion of citrate blood. When the blood which is being
transfused hes been kept for a longer period of time, the hemotransfusion pro-
duces more sharply expressed functional charges in the kidneys of the recipient.
The changes in the functioning of the “idneys after transfusion of LSR proved
to be still nore pronounced.

Reports by Prof Yu. A. Spasokukotskiy, Z. L. Cherrogorova, I. P. Sarnitskiy
(Kiev), A. A. Chernyavskiv and L. F. Cheremithina (Cor'kiy) and A. P. Kacliov
(Moscow) deelt with investirations of the new heteroprotein blood subsii‘ute
BX-O. Many-sided and numerous investigations by theze woriiers have shown that
BK-' is effeetive as far as its hemodymamic, wntishock end  :herapeutic ac-
tlon{s concerned. As compared with LGB, the anaphylact.,euic properties of
BX-u ere less pronounced. Hovever, the clinieal investigation of saome plant
batehes of BK-3 has shovn that this preparation has toxic properties. This
toxicity is apparently connected with shortcomings in carrying out the process
for the production of this :reparation.

Great interest was elicited by the new heteroprotein blood cubstitutes
which were discussed at the secsion, i.e., parenterin (Prof M. G. Belin'kiy
znd ~ollaborators), L-l0s (Prof L. G. Bogwiolova), and the serum proteins
TsQIIPK No 1 and 2.

Prof P. S. Vasil'yev, K. A. Alekc nidrovskiy and collaborators, Prof §. A.
Fedorov, V. V. L'vova, and P. I. Pokrovskiy reported on detailed investig.tions
dealing with the new protein hydrolysate TsOLIPK, which represents a highly ef-
fective agent for the parentersl nuirition of the orgenlsm.  Yhen an appropriate
technique of production is applied, one succeeds; in obteining hydrolysates which
are completely devoid of anaphylactogenic properties eand do not produce any re-
actions. The amino acids which are contained in the protein hydrolysatss are
included into the nitrogen metabolisu and are assimilated Ly the organism, so
that the requirements of the orpanism for proteins in the absence of normal
nutrltion through the _astroirtestinel tract arce satisziisd. 0f the same type
as the TsOLIPK protein hydrolysate is the preparation L-103 proposed by the
Leningrad Institute of Blood Transfusion and elso the aninopeptide which has
been developed at the Military Medieal Order of Lenin Academy imeni S. M. Kirov
bty Professor Kalmykov. These prcparations are very pronising as far as appli-
cotions in connection with prectical surgery are concerned because they ade-
quately solve thie problem of parenteral nutrition.

Z+ A. Chaplygine (Lm;ingrud) reported that 1t is possible to use coagulated
isogenic blood which remains nfter the preparation of serum and of erythrocytic
1ass ror the producticn of an iscsenic preparation named aminokrovin.

el

G. Ya. Rozenberg, il. M. Dvolaytskays — R
sented experimental date on the biological syniles
tics of a preparation of the dextran-poliglyul:n |

oy o2l collaborators pre-
i3 and chemionl characteris- ‘
sic] type.

In veports by V. A. Agranenko and R. I. Mwrasyzn, clinical date were pre-
sented vhich indicate that poliglyukin has a conside.uble therapeutie elffective-
ness when used in the treatment of trawmetic shock 4.0 the coL. squences of
acute losses of blood.

-

s

— T RN R R — ]
Sanitized Copy Approved for Release 2011/07/12 : CIA-RDP80-00809A000700240216-4



Sanitized Copy Approved for Release 2011/07/12 CIA-RDP80-00809A000700240216-4

-

!

1 ) ' ) '
I

Prof M. D. Shestakoiskly, Prof P. S. Vesil'yev, znd collaborators reported
on the great importance f:om the therapeutic standpoint of the synthetic blood
substitute polyvinylpyrrolidene (periston). They have developed a method for
the production for polyvinylpyrrolidone and have studied its properties. V. B.
Koziner (TsOLIPK) presented experimental data on the ef'fectiveness from the
herodynamic standpoint of colloidal solution of polyvinylpyrrolidone when used
in the therapy of the conzequences of acite bloosd losses.

In a report by G. V. Sukyasyen (TsOLIPK), experimental data were given on
the comparative therapeutic effectiveness of different antishock liquids. The
author of this report is of the opinion that the most effective preparations in
the treatment of traumatic shosk o antishock liguids prepared according to
Prof Z. A. Asratyan and Prof L. A. Fedorcv. The reports on blood substitutes
that he d been heard resulted in o discussicn. t w“as noted during the discus-
sion thut at present the best blood subsiitutes are still isogenic plasma and
isogenic serun. However, the limited tacilitles for producing them in large
quantities lead to the necessity of using heteroprotein substitutes. Further
research on the development of & (0nd specics nonspecific serum which does not
produce any reactions is necessary. Particular attention must be vaid to pro-
teln hydrolysates and syathetic oreparations, which should be used depending
on the type of the pathological -condition. Hydrclysates enable one to adminis-
ter protein nutrition cxtraintestinally, wnile the synthetic blood subsiitutes
have & high capacity to restore disturbances of the nemodynamics.

The plenary session noted that the sclentific work dealing with the prob-
lem of blood substitutes procecds on the whole In a satisfactory manner. How-
ever, work on the problem relative to the mass introduction of blood substi-
tutes into production and into gencral practice has not advancad sufficiently.
One of the most important tasks is tue speedy initiation of the production of
new preparations on a plant scale cnce they have been approved. Further re-
search aiming at the improvement or the quality of blood substitute solutions
and at the creation of new soluticus of tkis type is necessary. It is also
necessary to continue detailed investigations on the nature of proteins and
on thelr antigenic and aniphylactoceniz properties and to expand work on ways
of producing preparations from heterogcnous blood which would be devoid of
anaphylactogenic properties ta She greatent possible extent and at the same
time retain a high therapecutic eff'vctivencss.

Because of the great importance of problems connected with the pathogenesis
and therapy of burns, reports in thic field arce worthy of particular attention.
New data on this subject were presented by Pror M. A. Fedorov and S. V. Skur-
kovich (1s0LIPK). In experiments on do,c these two lavestigators dews atrated
that two toxic components are present in burned tissue. One of these components
is similar to thrombin. On intrevenous edministraticn, it brings shout rapid
death. The sccond ~omponent exerts its toxic action af'ter an incubation veriocd
of a definite len th (3-5 deys). The authiors of the report irolated specific
autoantigens in the urganism of burnued animals., The isclation 2 these auto-
antigens has created favorabls conditons for the development of m-inods vhercly
a specific noninfectious immuctherapy of burns can be carried out. By th
active imnunization with the blood of burned animals and also by applying hetor-
oimmunization, the authors obtained an antiburn serws, the thernpeutic eifec-
tivoness of which has been confir.od in cxperimentsal work and a* &)

e cllinlce Ul
the basis of the results reported, the authors of the report ar-ived at the con-
clusion that the prospects for applying immunotherapy of burn are good and
that this method of treatment will be very elfazctive.
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Because cxperimental investigatlons yielded positive results, the Surgical
Clinic of TsOLIPK (head Prof D. M. Grozdov) and the Chair of Clinical and Mil-
itary Field Surgery (chief Prof A. S. Rovnov) undertook the investigation of
the immunotherapy of burns under clinical conditions. L. N.Pushkar' (TsOLIPK)
presented convincing clinical data which testified to the effectiveness of
1sogenic blood and isogenic serum .f ccnvalescents in the comprehensive therapy
of burns. Immunotherapy carried out on burned patient: in the acvte stage of
toxemla ylelded positive results. of great interest were the data presented
by the author of the report which indicated that heterogenic serum is effective
in the therapy of burns.

M. P. Khokhlove (TzQLIPX) presentad convineing data obtained in the pathe-
lorical investigation of animals in different stages of toxemia when various
meth >ds of hemotherany had been zpplied. A comparative study of different
metnods of hemotherapy (with the use of isogenic serum, plasma, blood, exchangze
transfusions, dextran, ete) enabled Mhokhlcva to arrive at the important con-
clusion that the scrum and blocd of enimals in the convalescent stage exert o
beneficiel effect.

The data which had teen obtained in comprehensive investigations at
TsOLIPX dealing with burns indicate that the munclogical npproach to prob-
lems of the pathogencsis and therapy of burrs is very vromising.

In reports wade by D. V. Suzdaleva, V. Ya. Kozlova, Prof G. V. Derviza,
N and V. H. Smidovich (TsOLIPK), data were presented that had been obtained in
investigetions of the frectional composition and lability of the protein group
of the blocd and also data on distrdances of the oxidation processes in cases
of buras.

S

The precent status of problems pertaining to the clinical aspects and
therapy of burns vas outlined in 2 repori by Prof N. N. Priorov, Active Mem-
ber of the Acadeny of Medical Sciencey USCE.

As fer as the investipgation of the pathogenesis and therapy of shock re-
sulting from burns is concerned, Prof 7. I. Petrov, Corresponding Member of
the Acade..y of Medical Sciences USSR, presented interesting data which co..J i
the predominant role of the neurngenic factor in the development of the complex
of symptoms accompanying sheck due to burnsz. The author of the report iz of
the opinion that the therapy of ¢ :hiock due to burns must proceed along the
folloving lines:

=}

The sensations of pain must be eliminated and the dlsturbed interrelation-
ship between the processes of excitation and inwibition in the central nervous
system must be brought back to normal: hypoxemia 1ust be stopped: distur Jances
of metzbolism must be remedied: the ineresse in the concentration of t.e blood
must be combated; the development of an infection must be prevented.

Prof T. A. Nalivkin and V. Ya. 7azil’ kovan proposec 2 cliiicsld classifica-
tion of types of shock produced by burns which would reflcct the stane of re-
active capacity of the organium. Their classification comprises eree*il:
shock, subcompensated shock, and decompensated shock.

I. A. Kotev pointed out the.role of the vegosynpathietic vvvozain block in
the prophylaxis and therapy of shock resul ting from burns.
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The significance of the nervous facior in the rathogere 515 and therapy of
burns was emphasized in g report by G. D. Vilyavin (Institu.e of Surgery imeni
A. V. Vishenevskiy, Academy of Medical Sciences USSR). Tn the system of com-
prehensive therapy of shock resulting from burns, this suthor successfully
applied a bilateral lumbar or sheath novozain block combined with blood trans-
Tfusions. The complex of therapeutic mcasures developed at this institute made
it possible to lower sharply the mortality due to shoelk res ting from burns.
The total lethality in = Eroup consisting of |70 patients comprised 2.7%, while
in cases of burns of the second degree healing wicthout suppuration took place
in 93% of the cases. Vilyavin recommended that plastic surgery by means of
skin flaps be applied at an early stese, ctating that this tyve of surgery
prevents the development of carplications due to infection and contractures
and significeantly shortens the tine of treetient.

In reports by Prof W. M. Priorov, Active Member of the Academy of Mediesl
Sciences USSR, Prof =. Yaolyan, Correcponding Member of the Academy of Medical
Sciences USSR, Prcf Fishman, Prof 3. S. Tvakhnenko, and others, the occurrence
in connection with burns of diverse éist..wunees of the vascwlar system, of the
orgens of hemopoicsis, of metabolism, and of the kidneys was demonstrated. 1t
has been pointed out that one of the causes of inadequate success in the therapy
of acute burns is the insufficiently effeztive wee of hemotherapy.

A report ty Prof D. M. Grosdov (TSOLIPK) dealt with the lmportant problem
of  establishing differentiated indications and contreindications for blood
transfusion, the transfusion of blood substitutes, and the transfusion nf sinipi-
shoek liquids depending on the stage of the pathological process
due to burns, the seriousness of ihe condition o the patient, and tue camposi -
tion and directed action of the transfusion agznt whlch is being applied.

The author of the report recommends that in Lhe stage of shoek one should use
antishock solutions in mddition to the novoceain bleock and subseerently drop-
by-drop transfusion of isoprotein and he eroprotein Yiguids (4. e., f plasma,
LSB, or BK-3).

On the basis of an experdmental investigation of the comparative thera-
peutic effectiveness of blead - wmsTuslion, the transCusion of plasice, and the
transfusion of serum in shoek resuliing Mrom burns, F. I Kovshikov (Leningrad)

. developed an effective therapausic method comprising local novocain anesthesia
during the first hours of shock, intravencus tjuction of bromides, and trans-
fusion of preserved blood together with ascorble acid and vitamin B.

Noteworthy was & report by Prof 5. S. Ivallmenko {Rostov-cn-Don) dealing
with the therapy of burns with Yo. Al Hon'kov's preearations, i.e., :mulsions
of Lorey and fish oil. Brulsio:ng or this type oan be easily combined with
many therapeutic agents without chanring the metivity of these agents.  Thus,
they can be combined with ichthyol, tnr, straptoside, venicillin, ete.  The
rapid healing under the action of these auisions of wounds due 4o burns was
noted. Bandages saturated vith an ointment made of such an wrvisiop contribute ‘
to the rapld detachment of necrobic Lections and expodts Jre g lation
of surface .~ the burns.

5 opre

V. I. Baydak (L'vov) showed in animel eHperiments Lot under nomaal smoay .
tions the skin has the 22pacity to re=arb radicnetive substanc.- and thov ghe
concentration of these substences in the Blood inereases in th ueasure in whi-h
they penetrate through the skin, The author of the report ;24 cut that the
resorption by a burned Surface proceeriz severnal times more idly tha:n under
normal conditions from aormal ckin.

~ aey
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V. P. Koshevaeya (TsOLIPK) reported on interesting olinical observations
vhich indicate the effectivenesc of usineg “idbrin f‘ilma in burns.

T. V. Golovin (Leningrad) told about 2 modifieation of the method of ap-
plying fibrin films in burns by means of which the harmful effect of a tight
bandage on the process of regencration 75 avoided.

An interesting communication on the troatment of heat burns by the local
application of biomycin and intra-arterial introduction of novocain was made
by A. A. Shvets.

F. Ya Sokolov and . A. Yudovich (Tashkent) reported on a method of treat-
ing radiation bLurng witn a new antishock liquid which has the capacity to ren-
der harmless the products of protein deucmposition aad expedites the climinetion
of these products from the body.

A report by Prof R. 0. Yeolyan and S. Z. Oganesyan on the comparative
aevaluation of methods for the therapy of burns was recceived with great interest.
These authors regard as the mont effective method of treating burns the care-
ful primery treatment of the bwned surfuce followed by spraying of this sur-
face with a mixulre consisting of penlcillin and other antibilotics cambined
with sulfanilanide druse,  The bh ¢ of bwmned vatients is carried out by the
open method and heating of the burned surface with electric lamps is applied.
During the treatment, trensiusions of notural and dried plasma are widely used
in addition to the novocain block, approsriate nutrition, and administration
of vitamins.

K. F. Dogayeva and 5. I. Itkin (Moscow) told abomi the significance of
disturbances of the permeabilit; of capillaries and of hemopoiesis in the
pathogenesis of the condition vhich rollows Burns. I. V. Tl'inskaye (Lenin-
grad) and A. G. Tereshchenko (Rostov-on-bon) discusced the blood formation in
the bone marrow in conditions follswins burns.

On the besis of «disrussion of the roportr which had been presented, the
plenary session arrlved at the conclusion that burnsdould Le treated by a
meny-sided combinution of measures adspued to the incavaidual conditlion of every
patient and carried out with consideration ior o1l aspects of the complex path-
ogenesis of the condition produced by burns.

In o resclution which had been passed, the plenary session emphasized the
necessity of expanding investiragiious denling with the pathogenesis and therapy
ot burns.

Progress in the fleld of atomic easeryy and in its applications in industry
and various field of science and practicel ondcavor have set new problems be-
fore contemporary medicin In reports Lhot Lad been presented at the plenaxy
session, the principel aupects of' the therapy of radiation sieitiess were out-
lined and the mechanism of the cetion of radlation on living -rinaioms was
partly clucldated.

In & program report read by Prof A. A. B2 c‘nw.rov, Corre~vunding Member

of the Acedemy of Medical Scicuces USSR, on enalyi. of the nechenism of the
action of radietion on the body wa: given and ‘lzc p"mcmﬂ .etions zlong
which the therupy of acute and chrenic rorws of radiation i< <.aiess must pre-

ceed were discussed. Prof Begdasarov indicated the si
sive therepy directed in the acute stoges towards
of the normal activityof the nervous cystem, i

aificaace of comprehen-
woration of hemopolesis,
* the necrmal functioning of

-1
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“he cerdiovascular syster and also aimed st elimination of the defects of metab- ‘.-“n
olism. The comprehensive therapy of chronic fomms of radiation sickness consists oy
in the administration of agents which tend to strengtihen the organisz, tranz- 5; R
Tusion of blocd and blood corponents, and in addition io that transfusion of T
leukoeytic mass, cationite blood, and vorious hemostimulants. By using in the i\ 4 =
chronic forms of radiation sicknecs the new transfusion agent, i.e., leukocytlc . * P
7ass, Bagdasarov succeeded in obsaining beneficial reswlis in the uajorivy cf N |
patients. In a number of vases, the rosteration of blood formation functions eh A
proceeded very effectively. '] |
A review of the contemporary ciatus of knowleodge of the clinical aspects o "
cf acute radiation siclkness end of the werapy of this sickness was given in n e ——

report by Pror N. I Kurchakev, Correspending Mamber of the Academy of Medical
Selences USSR, Iu papers Yy A. F. Belouwsov mad hiz collaborasors (L. L. Shep-
shelevich. M, G. § kov, and L. Z. Regnchev, ) the resulis of investijsaticns
dealing with the destruction of blood zad disiur seitces of iron netabolism in
rediation sickness - lothols of colprehenzive therapy of the seute
Torm: of crperlinersa’ tion siei s vere also disecussed.  The authors of
the report suseceeded in bringdng abuus the survivel of a great rumber of animals
which had been subected Lo the action of letkal Jdnzes of rediation. In a re-
port by Prof DP. H. Kiselew (Lo: cting decuctiions were made in
regard Lo the ¢ lation c Clreptonycin
wroved to be she in zutoinfection.

¥n
£

nest effective asent pree

The plenary session pointed cut tne b sigidfiennee of bleed substi~
tutes in the comprehensive therepy or radietion sickness. Of svecial signif-
icance is the developrment of therapcutle aud nronly.

hylectic procecures to be
applied durlny; the period which immes cely ellows ireedietion.

On the basis of the reports which haws boen procented at
one way conclude that the preliminery res
the pathogencsis of radiation siclumcss cnable us to carry out
therapy of this condition in a AU Y o Ebls
ary scssion coneluded that a Tursier

therapy of radiation sicines. Lo .o

ie neeting,
westigation of
athogenetic
rapy. 'Tne plea-

e
4

study of the vat

hogenesis and

The reports on proble
dealing with the pathopenesi
together with the discussi

conbee ted WALL Lhie use ol Dlood substitutes and
5 oand weerapy of burne and of rediation sickness,
aich r'olloved, will undoubtedly contribute to

furthier advences in the theory and practice of Sovict mediciac.




